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(57)Abstract 

PROBLEM TO BE SOLVED: To avoid the burning of an 
MR element caused by static electricity by respectively 
connectingan extension flexible printed wiring board 
having plural second lead lines connecting one pair of 
first lead lines and a read and write circuit and second 
lead lines to be formed on the board to an actuator arm 
electrically. 

SOLUTION: Respective lead lines 58.60,64,66 are 
extendedly streched till an insulative tub 68 to be 
respectively connected to conductive pads 70. 
Respective lines 58, 60, 64, 66 are short-circuited by a 
short-circuiting pattern 72 and a conductive line 74 is 
extendedly stretched from the pattern 72 till a stainless 
steel exposure zone 34b. When a head assembly 35 is 
handled as a single body, since the interval between the 
lead lines 58. 60 connected to an MR element is short- 
circuited by the short-circuiting pattern 72, a current to 
be generated by the cause of statice electricity is made 
to flow through the pattern 72 and is prevented from 
flowing through the MR element 86. 
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y - K^>r u^i^T'/t-r y :^ v^mm 

1 ia«oT :7 r -fe: :^ y o 

5^(0 y - K7 >f > t SftlSJB 2 «fe7 >f V i: S«IS Lt V ^ 5 

St^«iS5«fc<oT^^3.3i-^T-fe>':/y. - 

755 tinST ^ ^ =. 31- T - A <05fei!g^ @ ^ $ nfc 1^ 

fc. «5iai^^'<>->3 vj:iw?!^fig$tT.fc-*to^i y- 
y-K/7-r KHi?&S:^i-5>-r>7i^^'>y/w:ry > 
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fc; i!tna-jto«i y-K^^i^ttiriBy-K/^^r h 

0% i: S«3»<^1R 2 y - K 7 W l^%:^'t^ ^m. 

zraL—^T-tvyy. 

i(^^titi~M<D$^i y — K7'<>-^*1-^»1^^-^>'v'3 

ft. y- hV^-Y hlHjgS^r^-rs^-f ^-7 u^:^'>7'/wr 

7u^e^://u^y>'hiHiiS«tt. titi^$^2 v — y7-f> 

IfifJ^^l 01 «J'fll7i^:^v^://wry^'hEj»«-c«> 

|glSU«»24S8fflS^'^-f'5ie»tt7-fyi'Ai: ; 
7-</VA<t>{;iffia5>ii4ixfc«i»:oy-K7>r>'4: : Sm 

tt^ 1 y K t : 9iFS5l&Sttt7 /u-AioanSEm 2 dS^SSO 

[f»*«i 1] 7 ir^^usi^^r^y'Z^ D (oi^^:^m 

Ale. y— K/y'f MslK«r'r-ra>-r>7^^'>':^/V' 
50 T'y > 4fiSS$:a;eu : i^;^^>'*>3 ^t. 
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^1 y-K7>f vi:ffn5y-K/7>r MU^ir^^^gi- 

— K^-r vtfitriE^'ifflf^ u-^'>'y^/^7'y > hmM^±,<o 

^2 y-K7-<>'i:S:4?>'7'-f ^'^^^ggL ; lW?BM|&^< 
7" 5/ T'** ?) Jfc 5 i: Srl^lB: i: 1*5 T ^ ^ a ^ T-fe 

>:/y<Dia3i:3^&. 

[0001] 

[0 0 0 21 3a¥. m^'r^ ^^mU<D/i^it - f§5^S 
[0 0 0 3] ^fc. ^3fE<7>fl$$i^^'^5/ KWt. fl$fv7"-< 

[0 0 0 4] 

[0 0 0 5] MR^?' Ktt— ttWlc, K:^7-Y^^fc 

> ^ ^ ^75> e> J^fiJc 5 n^i?" ;^ ^ > 3 XT^^fefiJSSC 

[0 0 0 6] UR^^Rir=i^/)^^m9a,'f'<^^^m:(0 
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(FPC) ^^:ifUTfS«M±Is]K-vi:^ 

[0 0 0 7] 

[^5^2>5fl[^^ti: ^ ^1-51^] t$3fet^MR^2/ K;^7 

{c^iBi^ix^— >tt(Dy — Kia. ^5-5v^rt:ri^t>coy — K 
^i:MR^^(D»§Ci^-/i. Ktc:^«!$ixfc^«67-< ><0 

[0 0 0 8] fltoT. »«SClC?(F«Lfef^8|#35SMR-^ 

U^Sr^T^i:. »««cJ:5ia:^«iffijJSMR3(?^S:gStuTM 
R^-7-^seiJHL.^i^ij^ abSV^ttMRSS^tflS^C'V— /^K 
IBJ■C?SSUfc»SSC;65^fe«LTMR5R-7•^«a■^■-5«SEO 

20 [0 0 0 9] ^irfai:. yiRn=i-<r>^=h\im±. mr 

#S$tl-J:t)MR^^*s^S^^r 

[0 0 10] z<D-fti^^ v^m-x, m^^x, ^mRnt^ 

[0011] L;5>L/j:255 e. iJl±<?? J: p ?tc>fct«$rifi LT 

a) m^^mxmwi't^xmz^^-r^»nfs.iznmA 
m^i>*). h'mmnm\z^M\^mi.xi.'^oztti 

40 't-SMR-'^iK^r^^tcii-Srirttlf^jCffljeTfco 

it. 

[0 0 12] J:oT2j5:^^<^@6*)li, l^m$C(CgHf 5 

MR^^<o^^a$r?i^^(c:B;5ji:t-^) Zt(DXt i>7^f-:x 

[0 0 13] 

tLT^T:^=^'-'$'r—j>^t : SdsesiJsrjSBT^f^n.oi- 
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[ 0 0 1 4 ] L< tt. MI&^^^->W:<gjK^ij£Ba3t 
10 0 15] :^«?g<^fl&ofl!lffifc:J:5<i:, fiS^Cy'-f^i?^ 

[0 0 1 61 *^5W(03JI-f&<0<ffl|®(wJ:5i:. T^T^ 

MEjK^^i-^>^:/7u:^i/^/ury vhgSi^;K 

1 V—Fy-C>t. filiffi— pt^OJlff 1 y— K^-O-^Sl^ 50 
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^T— A05fei«S5lc@;^U i flffsa— ^5f(7>^ 1 y — K^-f 
— K7W':^t. Bt^2 y— K^-f :^co^^^riKl£T^^ 

L ; ^l2f-;^'O'>'3>J:(0inse|gl y— K9-f vtnij 
8B^^7 u^^i^y/UT'y > hWm^±(D$R2 V — K^>f 

* 5 r t «r4^fili i: 1-5 r ^ f^aai— ^ r y <oj(aA 

loo 1 71 

i^T^^ao > K/^^^:/tc|j:e^^7'-<:^>? 2 0 
coflS^tv'-r ;^ 2 0 is^;^WH|«IB3 UT:^ ^v^y^:^ 

3 [0 0 1 91 ??-^2 2«r^'f='3.a:— ^T-fe>^y 2 6 
— ^^:^LTV^5. r^f^-a-ai— ^r-fei'try 2 6 tt. 

1 4lw@;£$ttfc->i':7 h 2 4^0\z^U^mz. 

10 0 2 0] r^'f-^^—^T't 2 6H:^ ®2tc 
^$n*J;5»-ttS»1-3 iSrift-LTi^-t^ h2 4JiO*C 
lHHE^I6tw5Ss*j#it^ttfcT^'^aaL— ^:/i3 5'^ 2 9 

[0 0 2 1 I #T^f^^^~^T~A3 0<^5fedS^*c«: 
KT-ir>:/y 3 5 355@;g$^^T^^5* '^tx KT-fe> 
yy 3 Stt-s-;/ K^^-r^S 2 i:. 5fe4S^lC-N.-;/ k;^7 
W^3 2^:^«L>t1^^^:^->'a ^'S 4 i2J*e><»jS$:h. 

[0 0 2 21 ='r/i'^l^ep$r3 6«Zj;93W'A-3 8*53t 
If $iXTl^5. «$Cl2]852 8 tmf5,mn2 8<0^^ -yT 

«?'t-f¥A^Fn5=»-r/w3 8 t-esje-f ^ (v 

CM) 4 o*s«j«$ns. 
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10 0 2 31 ^f#4 2tt-^y h':^7^^rz 2IC»«fe$ix 
y>hiB»« (tJ-OcFPC) S:^LT*3I3, y-K/ 
«$ixTl^6o p«>ri^FP.C4 2tt:3e:»w:S«c<^3imi4^'? 

[00 24] y-<>FPC4 2li't<^— iSJJST^^^oL^i 

10 0 2 51 i?^#5 on^mz^i^^-yzf/i'Zfv^hwsM 
^^<Dmn.'\^y<yV iyyhyv>h) loo, 102 

A3 OroffilB^CftSf+SiL, 1»-;^^>->g :^3 4_h<^ 
fan/-? - > V F P C 4 2 ±<^iaj»-''! ^ - > €: 

[00261 ^i^nxj^m-r^t. -<-;^i 4jii;iat 

T-fe>>^ y 4 6 ^Mlc^A/-e;&^"^— 1 6 >^ 1 4 

So 

[0 02 7] ms^^m-r^t. ^^mf^im^mmiz 

-<>">3 > 3 4 (755fei)S^ic:ri® 5 \ZUmiZ7f:^thtiMR 
. -^-y K3 2 a^r^f ^>--s/ K^^^-f :/3 22)S^«$ix-C 

[0 0 2 81 -t^;^^>v'3>3 4<OSSSSJ«:;<7v'^^(:0 
:?t 5 4 $:=rt-5:?^xi^ ^:^^75*<o?^fi£^?nfc:^'<— 1^ 5 

4tf>$:igia$-&5CilwJ:5. KT-t^T^y 3 5;&s 
T^' ^3.31— 3 0 <^5feS»l3Jtc* 

[00291 -y-;^^i^'> 3 3 4 jiiwtt— *fco y — K7 

^>5 8, 6 0*»e><i:'5MREi6ft/<^'— V5 6 i:, IrIC 
<— ^^<Dy — K7Wi^6 4. 6 6*>?>Jt5 = -<>'l'Bffl»^'5 
^— V6 236^S]filJlcJ:l!)?^J5KSJ^TV^5. «-y-K^W' 
^SS. 6 0. 6 4. 6 6 tt«fiJ;trf«d*e>?I^J5)c$ixTV^ 

[0 0 3 01 y^-Ky^fVSS, 6 0<^— SaStt^y K;^ 
^-r^3 2i:iil265i^ix^MRSI^OsSg^(c^ix^n^ 
ii^$tLTV>i. y-K7-r^6 4. 6 6fO— jiSgll 

K^^^-^^S 2{::i®i^)JiinA:3>^/^tc^;^^'e^l/S 

(0 0 3 11 m4(D^'y h'Tir^y V (D—mil::Km\Z7^ 
8. 6 0, 6 4. 6 6 36Si|lfeS^14^:/6 8^-r#:^LT*5 

5. «-y-K7>ort^tatt-'<5' K c^yKT'y^h) 
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7 0tcaJtt$ixTV^5. 

[0 0 3 21 «-y— K^-f^-SS, 60. 64, 

[00 3 31 E4{r^^?i^5J;^lc, '^p^^>->b>3 
4tt:|fe«^7^>'i'A-e«*Dixfc0^3 4 a i:. 
«!d5»ttiL^®*g3 4 b ^:^^'&A,TV^^>, ^g-jj-^.-^^ 
>5S, 6 0. 6 4. 6 6ttiteift7^/U-is±lC?i^fi£$H 
10 TV^6. 

[0 0 3 41 Mj|&/-?^-:^7 2 35*ibW:^«'l47-<>7 4 
^^'v'g V3 4«:>^^— ^^5 2ic;^2Ky h^^^FixTV^ 

[0 0 3 51 X^X. KT-feV:/y 3 S^T^^a. 

^—1^7 2ttr^'^*3i— ^r— A3 0^:frL-C^i*&$ 

20 [0 0 3 61 S5«r#fig-*--5i:. MR--^5' K3 2 a eo® 
^^•l&fffiia^s^^FixTV^a. MR-^y K3 2 a ft. 
««76i:. Sfg|«i4S«76±JC0[Jg^FtL3tf!l;ttfT 

[0 0 3 7] ^fi$i4ilfe«^7 SP^tCll, 'fiRJx.rfr^-;/^/!- 
-IR (Ni-Fe) *>^?^/5£$iX^^l&tJ«^2iK$ti^ 
— /^K8 0, 8 2i5J®i^)i^^i^TV^^). miSt/^2e$ 
^i^—jv K 8 0 . 8 2 fi'^i/ K 3 2 a co^fesJS® (ttfl^^:^ 
fp)®) 8 5{C^^^«|gSrrPlJi$-fr^.fc*I>C0=^-r 5'7'8 
30 4$riii^UTi/^-5, 

[0 0 3 8] ^B211itelS^7 8f^{C(i'^';/ K3 2 a CO^fe 
SSSS8 ^t^hm^\.X. mPii^=--y^/\—m (N i - F 

e) t^hm^^tit:mfs,mip^$(^^ iMRm^) se 

[0 0 3 9] ^14«fe»®7 8rt«Ctt. JEtr, -SS;6S^ 
7/ K 3 2 a O^^S 8 5 CiSm ^dfidsa^^^^^ 
«^8 6(©-«IC«$C6<j|Cife'g-Ufc, m7Lli=^ry<r/>- 
m (N i -Fe) tt^hfJii>taUy7'y^^:tf^ K8 8*s 

40 imfS.'f't^^) 2 0**eofiBr3KS:fiKSlfi^S»:R5Sl^ 
8 6 Ic5gp*9-r5, 

[0 0 4 0] ??#9 0tt^gB7 7:x;^'^;</'< KSr^UT 
^30, 7 V/^>^;tf-r K8 8 i:lR)«tC«FJJ;t|izr.;/>*r 

/u-^ (Ni-Fe) t^hm^^tlX:iS*). ^CO— ijgais 

[004 1 1 mzm7jk\^fj:\,^i,K m$5.m.^^^m^B e 
<D-n<Dt^'¥-i:ii'i'^>':^mmmtimwt^riXi6^ . mss, 

50- [ 0 0 4 2] ??-§-9 4 tl— ia;65MR^y K3 2 a<^5fe«g 
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1 0 0 4 3 1 =»-</W9 2 lcSaft-t--<#fll«-C35W**V>t 
Tfl^^CT'-f ^ 2 0 <^IEft h 7 5^ ^ tcflr«S:«$ittl;^e 
[0044] ^fS.y'-f^^ 2 0 tcE®$i^fcft^«<OS!^ 

2 a rt{c§:ltAi^^^i^. Stiep^^ y K 8 8 

[ 0 0 4 5 J 8 6 ^riiiS L:t«m«:. 

««»77 5'^;^:</-f K9 0S-:frUT^l5.l/«^2fiS$l5^ 
-^V8 0. 8 2 lcKlR$tu5o «^e^3am5R^ 8 6 tt 

10 0 4 6] «$t«ttjaim«^8 6 \z.\i^l^7.^Wmii^ 

10 0 4 7] ^t/ia 3 $r#M-r5 i . Tj^^^^h— 
— A3 OtO>(l!J®(;iri4'«!^FPC5 0 3&5g|^$ixTV>5„ 

^6{;i^-f J:pl-x '^'fi^FPCS 0hilfelS^:7^/PA9 6 

y — K7-r:/9 8 355^^$nTV^5». ^y— K7^>'9 
8cOMd«gS2ti4'j^FPC5 0<OiS^5 0a, 5 0 b 
fi£$ixfc^ai4^<y K (7 5/ hT'y >h) 10 0. 10 
2l=:gJ«i$ixTV^6. 

[0 0 4 8] BI7^#^,-r5a:, EetOPfflS^J'iOit^EI 
V9 8tt3JS'tex'5 5, Kl 0 6*t^#kjSLfc^%7-f i^l 0 

[0049] @ 8 rt^fiieF P C 5 0 C0«^6()E9fSia&^ 
U-CV^5o K^^rvg 8tt:|&ft7^/^A9 6 a, 9 

K7-<:^9 8lc:ggJBt$ttyi:9jmi^^"^';/ Kl 0 0. 102 
z553SmUT*5t), q^i^PFC 5 0<759KlJ5l-3im't^/-^5/ 
Kl 0 6 255gJttlUTV^^, 

[0 0 5 0] 114 KT-feV^y 3 5 $r¥^4= 

-C^OStP irtUtt. MR5^^8 eir^igii^n/iiy — K 
7-0-5 8. 6 ora^^s^^-;^— 2{cJ:9^i^$ix 

— ^-7 2S:««t*v. r(Otailti5MR3»^8 6^gf!ix^>::i: 
[0 0 5 1 1 efctc. ;$:||JSJi^||g(Dr;?^=Lai-i5rr-fe> 
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VFPC4 20— iSg®^Tj^^^^-:^^:^o 5/ 
^2 9JCfigitU, 3-</l^3 8%=-</l'^l^«SJ3 6tw5i?) 

[0 0 5 2] JJiCV^T?, ^7 KT-feVT/y 3 SfrT^^* 
ai-^TT— A3 0O5fe«W5JC;5;i^>@;£-r5. ^ixJCJ: 
0. MR5R-T-8 6tt^S»>'<^'-V7 2, ^«tt7-<>7 
4XTJST^^f'3.3:— ^T— A3 OSr^UTSSffi^ixfeC 

[00 5 3] ^V^-CMR5!^^ 8 6 C0!^®®«5?Jl:^O 
10 1^^. -t^x-<>'t^^ :^3 4CDi*iffl#»ti-^#armi4>''55' 
K7 0S5^^»ta*f«:7-f /VA {7>fyvA+ig!6«r/i'^ 

^e;^LT=fj^FPC5 0^r^f^3.3i— ^T— A3 0<O 

[00 54] ^j^FPCS O^TwCO^ptCT^^A^^- 
^r-AS 0(^flil®<-^3tft-<5i:. Kl 0 6 
iST^^aai— ^r— A3 0<0fl!l®lC^gte"rSO-C. 
«fcFPC 5 0(0#y — K^-f:^ 9 8 ttSS^^'f VI 0 
4. gSt«tt>"«7 Kl 0 6&tJ«T^^»3i— ^r— A3 0 

20 «r^LTSSift$ix5« 

[0 0 5 5] «ffilFPC5 OeOSIS'li/'^y Kl 0 

2 t-?«-OFPC4 2<nMW^^^y K4 9 h^H^^^'f 

>^mm-r^. :i<07S'.>^^>^mmtt. •J'^ifpcs 

[0 0 5 6] 2JcJC#®^^7-</UA^SHj25SUT> 'f'fillF 
PCS 0<?39I®'I±^<!X Kl 0 0 t'^^^>->B>3 4<D 

^mz. i|£Hlg-C^jfj&y-?t$^->7 2Sr^SSUTlS^5fe-r 
30 5o r^i.i:iJ:9. MR^^ 8 6 coiS^ffll;t§8;&$ix5. 

[0 0 5 7] 35<-. El 7 {c^if-^ 108 -C:^t' J: ^ 
i&9^>10 4^^m-ri>» wiXtCliiO. MR3^^^8 6 
2fct^3-f i'W9 2I11^^^>">3 ^^3 4±c^ y — K7^> 

5 8, 6 0, 6 4. 6 62SttJ«4'lttFPC5 0±coy-K 
9^:^ 9 8^^Ur>-f VFPC4 2tc|&ttSix)i:y — 

K/7-r hTxr4 8lcmSCW«cS«JSixfc:: 

40 [0 0 5 8] y^n^mtsi^zx^t. :tT&\.tLX^\z^'y 

h'T-^l^yV 3 5€:¥«c-C^9St9 MR*^ 
8 6<??iS^(B5*s^#5^-^^ — ^-7 2tC^»J^$4^TV^5 
COT. MR^^8 635S#®^;55f^aT^^Lfc«gftlCj: 

[0 0 5 9] ^fc. I2j2(::^'rJ:5'lcT^f^=.^— 
7 2^(i^^-e:-rH»-^^7-r>l 0 4 ?r^^Lncv>:#^ 

50 MR5S^8 6 3)Sfi5«$ix5w^3&^*«ltw6$ih$ttS. « 
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10 0 6 0] ms^^m^i^t. ^^f!^m2mMmtei<D 

J^^ISt-iJV^TW:, •!^;^-<^^'>3>'3 4J:^w— ^oy— K 
6 O;ci0*.T3gliSttJ«Sg2»SE'>— A-KS 
0. 8 2«r^^i-5fc4e>cO^^^-r>6 iJjsjI^^^iXT 

10 0 6 11 — K^^^-S 8, 6 0, 64. 6 6X 10 

[0 0 6 2] :$:||^J^fig(7?-v2/ KT-tvyy 3 5' 

2S:«m5. -eoj^m. Kr-fe>:/y 3 5' 

3^f•7^8 6S:^ffi^^5::^:*sKih$i^5^:^:t>^c, MR«^ 
8 6 tmSS.'^—J^^ K 8 0 . 8 2 yiXmSrt^ w 3&S55Jh 

MR5R^8 67)5«S«$ix2>ri:ASB$ih$tu5». 20 
10 0 6 3] *ISfe?f^ilS<^^!y KT-fe^-yy 3 5' 
^•t-5i:#tctt, ®6lc:^Ufc^«IFPC5 0»zftx 

[0 0 6 4] 

^i(^LTv^S(^-e, MR5S^cos^^imc:^m^tcii:^i© 

[0 0 6 5] S:*-. MR3^TFcJ:^$^v'-/^KfS3ll^t;i 

[1^5] 
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I@S(Ol«^<et{l9^] 

[El 3] r^^^aoi— ^T-ferVy^y cog55^^ElTfc 

5, 

[E4l ®3lc^Ufe^5' Kr-fe>^yy (TD— ga4£:^si"e 

10 5] MR^-j' KtOSJ^^Sia-CfcS. 

[0 61 «^=imFPCco^!l|-C$>2>o 

10 7] S6lc^Uft:'t'«lFPCOPge^i'i£^I2-C*> 

IIS 8] tf'iffllFPC^^m^WWfSEI-efoi. 

[SIS] 2ic^§g»2^ifi?i^ffi(?5^s/ h;r-^>'^v<o^$^ 
I^?^<DSi?g] 

2 6 T^^a3i— ^r-fev:3^y 

3 2 --s/ .K:^7-<^^ 
3 2a MR-^y K 

3 4 1^>^^>'->a>' 

3 5 ^ y KT-t^^yy 

4 2 >^FPC 
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